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ii^ ^^n^ ^my^ oiioisf^ ^jixdm ^st[^ aoi ^sis^q. otii 

MS. ^:7IStl^(electrohydrodynaiaic) i>^?:ia!! Sl^BAi OilOiSg^}^' ^ SiQ. OHDiSMSh ^tjjt-ll^ 
HI. S^LIKSHHj •^7I^J;^I<:^ SE: blS^ El^' 1994t!! J. Aerosol Scl. 253. 

4^71 ^xi ^e(«Ai^ mmsim aoi mi mm ymxi^ ^7\^q\ 

5S1>^€1# ^mS^AI. SfH oiii^i ^^ttQK Xll^^ M*ll£10i 7i£| 3715^ %^B^ 

£112 4^71 ^^^1^ SBSJog S«(cloud)M «««h01 A^e;^IO^I 2J$|| SfiitlOl OilOlSMOl A^S;^S| 

m A^§«fOI E^^^^l(fnonodlspersed) ^^!2| 21?^ 3711 ^^tm ^Cf. 

21- 7IEI' 2iSailA121 gES^ Sit|i&m> ^H|S £|^D|lAi fi^? SE^ ^^aOH C!}£^ AhgXI- 

7^ SIS mo^ym^ ^^m9.s. ^^t.'tn. 7is. si^khiai^ ^»^^^ ^§^oii, oi^Hg 

Oil. UEIH 017f ^eSOil Af^^PIOil^ ^Sl ^2^tltO. 

^►21 x\^Mm 4^ Si^ ^E2i ^mm M\^m\ ^'ei^^io^, ^yw^m^ 

B A^^xm t\Em mm^mmi mm Emm sy Jumm^ ^oi 

g^^oiiAi Amy^^t} mm ^oick ^^71 e^isi ai^oiiAiE i/aoii 

CQBl A^gWI^ ^Dll^ ^ SiE^ W ?i0IDI «SO|Li SISOJAI AfSSLIS Sffl S^Ofl HIU 

^ siE^ ^ym ss^ 4= si^ sb^m^mi z^ati a a^se aoia. 

m^y[ 7^^t^ SI XllSSf^ ^0|Q. 

B E ^si^ 53s^5E ^^imei *isxiisi fiojirg s:s7tel^ eix^ «ehs ai^xuhith 
0171011 7i^^i ^7i^j^i^ B^ 2\mi tifi^ m^m mu\^mm mm A^exh^i mm 

^^U^ ^^Et[J}. ^^]@^^ S^l S HH,*^S!Sh7il^> ^71 ^^^^ OHM #Di. i^^HJ ^ 

OiUU t«E«iO^ ^01?53A1 A^Wf ®EI§f:)11 HfXl^*- 4^ S^l ^E^ srooj^ CHCIOIIAI^ Aheig* 4^ 21E 
^ LHS^S ^^O, ^71 iai7|EI7iU XHAF^l 4^ SiQ. 

blUrS!*^ ^AlOllOJAi. tHI^ OilOiS^ 5S DilOi^^l AhSX^Sj tm^iJil ^Itl t^'7M 

^BM^m Q\m&Q. uy\ ^y\ s^ioa S7I3E7^ kei^ iiHE-iai ^ sis-^^ 

(DC to W) 3Sa SHiEIS 4^ 2iQ. 

OilOie^S^^ ^Xll^ ^^XII(dru9)M 4^ 2^D. ^^71 MBHAI^!^^ ^»Jillg &71 ^Itt XiS^e7|g 5 

SIXDM ^3 2ie: D4^2J ^'gg ^BilOITILK tm^ mm &7I ^MtL^ ^^^il ^ 2iQ. ^71 XI 
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(nmterlns systein)S AISSKM BSB 4£ SCK >IISA1>:HS 013 SWS SfS| ^MB 4S«PI m 

^2.^M 7^^^§ym 9S£i^ a? ^ sisus stHSK *i2] set 

LH2I ^tll© mH BHSftf:?! ^^i^K3t fcH^Oi feEIXIS ^71 bHM ^iES^ «B1 *^^9(H1 CH 

«I01 Oh2H^ tJS :?ie»3t, ^§71 Hig© 501 ^H^IEia SSfcH Sh^S :ii3[S0l t|-^9(Hl CH 

t[0\ t'B 7I^>Q. SSBi Oie^ abHOil SS® OPIftH!)! §*fi ?cll^§7)Si^E^ 

^^71 «7HS|oS gHHAl^ilj, m\ « SSAI^BHf :^m\^ BIOISISB Stfl^ ^ Si 
m &S4:E^B 5^ 4^ SiCK 

491 JdlOiilS^ DflW^^SF A\^\^m ti\y\ 5[§ ^v^ll St^'U ^ 4»^7I 

^n^. meHffl :di*l?;|(f]ftppBr switch). S^^l e^E^^L g7| 01^ S§7L §71 a@7iaf ^1 

SIQ. 

S7I^XIi<£^ ^S- 20 DhOIHSElEi OI^^SJ ^ST^S SiiXill DilOiSBfe^lf 4: SiO, ^^t-llB 

BB^ 0IIOi£B$^^^£l, «SB2J 803; Q\m ^ 5 DfOIBS D|*f2U 5|3S S^sm ^ 4= SID. 

e stia 491 t^^ss «^3^B 7H! 4^ siQ. «^^a2i g^fe MOiSBS A^s:^^£J ass iL^mi 

2S SS^ 0IS7te^ 4:£ 

be^it^ ^AlWIOiiAi mm DllDiSB ^^*lfe> MOi^BB Mi^XhSJ ^»*h>il I^PI 4^1 

*»• B^B 7^X101. A^^A^2j ^Oii KhAlg 4: 3712) $^^SB StltiCK 49i QIIOiSBSf 
S ^-iJ3c^ll &I1 Si^ 7iiSS7iaK 491 snail (HIDi£Btf*fD| 491 B:?g S5«PI S7|S«I^ S 
491 2571 S^IOfl ^-il^lS OilDISBaWPimi S^tf SSTB «2eF7l ^tLH 491 iJ^IS 

g7|g^E1 491 2371^X11^^ Al^b^ES OilOiSB^l® ""-nxm ^^tP\ ^BHAI:iiglB Oilgl^Q. 

491 ^HHAI^B^ R^^EI^ ^X^l 371^^)1^ ^^^IS ^HH§9I ^1*> ?l)&Al>i:gjB 4^ Si^ 

Di, 2!7l^x^l4ll 7i>ii^ inii& i^s ^^li 4= 2iQ. 491 :>ii^Ai>iyiih xiioi$i£^ 

^Ollf ?lSEi ^Dlif P:6BEHI0IB Mm ^ Sl^Cil, OIB^ J^0}SfB2^ feT^ ^'^B ffiOIB 4^ 
SICK 491 XIIOISIS^ 7I1^AI;6S01I 2Jt) ""AM SSB ElOIDlB Stffi 4^ 2iQ. 

£Etr 491 XllOifflS^. cm OIIS ArZWIU 2I2B Mm^^ M^^ PzirteilOiS^ MgXKHIW ^ 
^Ol'fe^ aii7f 21B ^ai71 ^Si EH3IDlfil-«et»^^ ^3:1 it^a^fer 4^ 2iQ. JaOISISfe ?flifA|ji 

~ 1§B SfilS i^Otlf SMB :'5i^»«f7IU ^Olir LHe^B 7**11^71 IHlfflaB 5€ltia. 



491 2171^X11^=1 ^Xil7|" /^^Xm mm 2IB e7| §^7l(charge 

neutrftllHer)B S^"^ 4^ 2iQ. SE^^ 2371 ^Xll^ S:3tl^ 4^s?X°1]ilh ^h^SSB ^fe CHtjig S§^2| IH! 
01^£H2K 491 WIOI^^B ©f^aSHJ BEHIS m 1HS£S BH:^I5^(DI BllOI:i:B0il mD\± 

a 4=2:1 tms,^ ti^[^ m^^^m m^^m. ^7i mo\±'B2,^^Ei tmB^.^^^iB 

i^?|e(skirt)2h HB^ LHDilAI 491 >i5HMS¥E1 i>^AH.H^^2:S ^t^^ Q4^2:j fe^S 

2^2L Ami S.' 3 ^f^^ :i:?lESi^E1 ^^AKH^^S ^f^l S^^lfe Q4:2J 7l$a^B 5ta« 

4 SiP. 491 LH^Oil^ ^SISOI St>^ 4: SiH ^5HE7^ ^SBUS 4^SE SiP. 

SHJ0I4^HJ e^4r£J mB^^ Hm7l ^ 4 SiP, '«rfLhOI4^ 21^^ EtL^ il^DilUXI B 

S^g II^S 4^ SiHK 5t?|°Jil<N §-^5:1^ i^7^S1og ©HHAl^br^lh mO\±B^ AfOKHIAJ 

^ DHLIBEB «re^4: SiP. 

££ um^t} ^AioiKHiAi, mm ms.m s-:j^i^. [hioi£bb Af^xhei gjo^ t/=sh>ii «pi ^i 

t.^ B^B 7^7:101, AI^A1£| ^011 BAI^ 4^ Si^ 37|oj «h^SB StrtLO, 491 Sl-^^g OijOi^Bm 
H 5H3^^jl LHSe^^ ^AIDII OIB 2!7|:^Xi^ &^1(H! MUHAI^ei2L ^AME OllOlSBm^Oj 

B^g ?37I^X^l^i| i^:XJ2r. SHJiil (HlOiSBmi^Cil ^^tl 5I&^B a71^JII^' ^IDil « 

S§h7l ^It^ SSjAi^^yB ^E^'t^P. 491 S7|^^^6| e^4rB itmh^CII. 491 ^fif 

£?:?flA117IB 7^7aA1 S^4:B B£17fe ^-i|*ilSj 53011 ^01 ^OlEISEH tm» H ^ 

71011^ ^AXim S9 S^m 21SB Ol^Oi ^i^fiPKSI^B Ol^E^ mm S^Wlfe S^SJ l^XI. i^MOIlAI 

fis s«iB ^^mj3 are »ims aaem aiMfe 4^ si^ 37121 m& 

XITil &CK 

^AlOIKHIAI, OlICWSBSFS ^^t^l ^OtWl ?|^L^ ^Atm 7^^'-e710il Bn 

£h; 491 7i\^my\^^Ei s!7i^i-ii^ i^i^is 491 ^Atm mm^ BWi mm mD\^mtmy\ m 

491 a7ISJai^ Sf-flB a71Slog ,^^M9\II. T^^'^yi^^Ei ^71^5^1^=1 ^*JS gUHB Z'Si 

mm Bn9ii ^sxm m mxii 4 si^ b7ioidi, A^©x^2| Qjioi^gg ^^swi t[ 

71 ^It^ B^B StlSf^ 51B^± *f^S£:e 7flS^e7|£l 371^X^1^ S*IB CHl^ilAil^ BMB iEtma. 

4hi^^ i,»®oiiAi, 2i?xflB xiRm^ B7\\^ mQ\^mmE ^Aum mm e^mafe b?iib 

4 SiH 271 5r§ e7«^ A«A^HJ ggJ&il A|5}« 4= SiP. 

pg Hm^^^ ^AiDiiDiiAi, D^lo^£B^^^ mi nsMm 3^ ^Dl*^7l w^s ^iitfls xiss7ioii « 
^ e>ii2h' xi^^«7is*^ei 271^x11^^ &mi^ a*^ Sfsi ^^ixiib >iier&fe Bmu xis 

g7!S^E1 a7ISXilA^ S^lS ^«HC^^ B^Ofih «i|fllB tH10^£B«»^E^ a7ISMI<is! i^^S S7l^£g 
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2f§Ai?ii2, ^y\^x\]^ mm mui oiioi^gsf ^xm ^^m^ mm ^m^^ moi^m^ ^Mm 

mm^ Bns^'^ A^gxfSj ^oii E^xm 4= 3710101. oiioiseg v^m 

^=?m ^h^s^s -M^'^ym i^y\^x^^ mm m^^^ Bnm swra, a 

LH^Oil^, (HlOiSgSf© sttX^jjg OhfiSI stjx^M OllOigemh^ ^^^IS 55*h7l MHHAI 

g^rtl 56i*|0l tf^^gOl 6aS2F fl«4eK3t ftH-l-OI4^£| ilB^Si^Ei a7l«ai^ e^S 

a^ 5tma. 

BE^^s Q4iSj ^^-bg sti^foi M^^^oi s«15K)i muoi^^^j dbv 
»aa^2i D^^iSi 7i5s^s sewiq. ^^7i s^*!^ &jt. t\uo\^ ms^^^Bi a 

^^71 Q4^2i ^^aa^iiF Q4£i 7i$a^s oi)D^sMs^^l m^m v^i^s^m mtm 4^ sisoi ^si oiiois 
oi^Ein 4^71 Q4^si 7153^0! »aa^ Aioi mm m^Q. 

7i§a^^ 4^71 ^a^ii iHoii m^m mM s^^^ 4 siQ, 
-^^71 Q4Hi ^ t[uD\^'^ ^Mti A-ii7i2i E:n\E ^^±m 

^seo7^ ^^m^ ^xi ^soiiAi atx^sj M ^^sm ar^ ^im^ mt\Q\ oi 

?t|5t^| X(|^7^ i?iA|7;iAI 4 gi^ H7|Si OiiOiSgl^ 9j« STglS EliEU ^Hlh 4^71 Q4^S^ l^a 

a^ S *UOI^^. ^^ililHl eiJHAI DlIO!Sg£h ?i!*ll aS» S«i^AI?17IDI| #^tlA!l7| 

^ a?iii 7H! 4 siQ. • ■ 

iijgo^ AiS ^^^^SS Ol^tlOl UH:«:|^[:h Q42I S S^UOI^ej BB^^ SCCI7I 

££ bHf3iti (HioiSMm oitfls s^ej B^ii wioi:±ah &^7j tfiioiiiisj tt^ 

^OI^»tf£S BB^e 7hAlDi^aS2F ^a^^fOI ^^LHDl^^ BB^^^Ei OiiOlS^Sh 

^i^^^SK ^71 ^^-fcMHJ S^^«^S^ liilOI>i2J LHi^Oil D4H| 

^^aa^2K •^^71 Q42I i>^aa^2:i s^f^^ss mo\:i^^ iw^m zi^i ^gEie q^si 7jsa^e st^ 
sfoi ^^^JQ. ^^71 ^ym^^ muoi^^ bb^s^^ei a7isiii^ ^^7^t^^ci£^ §1^71011 

HI »aa^S e^;di2J BE^* S23 LHOil mm 4= SiQ. 

^#£1 oilOisetF s^iDiiAj, Q4ej.^^^* s ^^^Llot4^^ Bte^i^i-Tiife ^^t} Bjm a:?iii 7h?;t m 

^iiJc^ej ssaii SDi as^ i^$foiAi. jeb aepf ii^7iDii^ ^x-asj ^eeb ^h^hi- 
oi^oi 5titii7f 607f g^oii^ ""Mm ^7:\ ^m\M m ^^t[o\ 

mil imy[ tm imy[ ^mt^^m 3:s7f^t!- Bjm moi^mn ""am £i 

Bm tm. Q4°j ^i^-aa^ s «^uol4♦"^, M^;iDii ej^nAi oiioisMSf mi\ ^•-gsy ae^M s 

^SfAl717|QB S^*> Ac|l7|2J aTll^ 7^^ 4 SiQ. 

Q42! 7isa^jiF a42i ^i^aa^^ wioi^si [m^^^e] ^ahh^^s 4 siCK Q42J fe^aa 
u^e^a^?^l& Ads oreioi sin d-^hi 7iga^s »aa^ aioisj mAsou ^ij^Eich 

oiioisgt^ g**!^ sEtf Hfloi^ LH^oii »aa^2^ 7isa^ MoioflAi ^asas 4 sjq. b^^^ 
^71 7i5a^s ^ass LHM WISH asaa. 

OllOjSeS^ l^^^J LHOil ^fl^S Q42I g^^lSl B&i?i^ UfeS|tf7||^ ^^Sj * . tJ^TP-. Q4Hj S 

mO\±B^ t^i^S^ei ^2^M im IHSSS BHS£1I2 ^I^i IHIOI^S^DII l}I10l:6B^2^ BB^ 

M 71'AIDI #aS2f ^^tK31 S^LfOj^Sl B^BSS^Ei all0^^Mi^ ^S^fe 

BilOl^iBSg^El m%'£^ >i5HM2L fe^^i BB^^^I i&h^2^S£ :ii9\&^^B ^^^£1^ 



^£SJ ^^^XHOITiU as ^5HE7^ ^aSSS 4-21CK 4^71 OilOISefeh S^IS EtJ t^U 

Li-^si 7isa^& &»aa^ Amiej madchi ^i^yi' 4 ^a, um^tmt. 4^71 d^hi ^^aa^^ ai^ 

0R£II1 Q42I 7l5a^OI ^^33^ AfOISJ MASDil 7lffa^^ SaSB LHOU Xil 
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012^ aan e sraai cpisi ^^Aiitt ss^s^ei ^^tm ii 2ioo. 

£3ft^ e ^ S:«:ltHl irgSi 

ESb^ £3aB| ir«£| 733 £. 

E3t~ £3bej A-Aai [[fg ingSJ £^SE . 

SE^ e ^'S^ s-:5a(Hi 7i^i^Ey\ ai tusai^^bsi ^be, 

E5£| B-Bii!ft Cl>^ S :^ISAIibeiSi| B3E. 

E7^ E5ej C-Cfi!® tlFB 3! TIISfAI^BSJ BSE. 

B ws^ ^.^01 Diioi^^s^^j A^§x^eJ mm^ ^^tm m ^^E,t[Il. 
^'nm xiiSMih ^oii E[7:\m ^ «H2^s ^xo ger s^-i^i^ ns.m ""^m m^mtm 
01 e#B □^•iL^ ^o\mm A\m7imn ^wsr 4^ 

01 B ^^ti sy ^^^on s^ti t^e§^o<Ai oiihm ^*^hhi ^oisej 

Xmm 4g«IJCK ^Xfl£| I^e^siog cnsf 15-50 dynes/cw B^i^^-^i^fTll^ CH^f 20-35 

diTOS/cni ^9^1; UHrs|3r^?ij^ CH^f 22-33 dynes/cm ^^lOlQK Il^T^m^ mB^S.^ Oi^f 

200 ohm-m § ;i2ie^Il, tiH^2S|§|->ll^ CH^^ 250 ohm-oi g ^2^^101, a^ b^i^2i^^?^!^ CH^f 400.ohn)-fli # 
i^BI-tiCK -^^CH a:?l ^aiS ^firs^og [Hfef 65 DI°miI2. bfl^SjeWl^ CH^f 45 OIE/OIQ. S^IX^I ® 
E^ g^^Sjog Qiet joo centipolse DlStOm. W^^Sh^fl^. EH^^ 50 centipoise Dl°j-0|LK dl^ ^I^i 

3itio\ iis^ej ^j^jDf, dmoi^^si m^moi on ®feL^s^oJ ^oiu^ s^oiiE b 
^s^ s^i2f xmtm -&2m2,^ 2101 y^^v ^ sxli dii^ us, !rp 

mm xisxm ^^^^b^ uyi^tm ^aeiiiL n 01^^ 011 ij^^ 

iL9 :?^X|D| HISE^Oi:?! lill^OIClK DilE»#^ ££tl ^.5^ efgOIOiAl Sfg Sf-^g 

(HIA1H1 Alia ^^m ^mtK.k, xismm ^m yitm ^j\m si §ohe e m\ a aj^s^oi 

Q. 

^^^^ bf-21- ai^i^xij^ 2.^1^ ^-i)*!!::?^ m,^ ±me^ 6:K3i mm soi as^^ ^oiii- 

oj} Sinn mm mo\^mMm\. b i^^soiiAi^, i^n ixg iw^^ ^m^^^ @s 

s iaa a^Dii ejtniAi xM&Q. easi^ mm st.m ^b'^^h stHDi sioiai, ^q^o^ 

Hfl^TJlLF^ WiOiL dES ae«S| 6{e|0| ^3;^12J JES g-^&il CH&H 5^1 Ol^^AI Ell^Si tl 
«ll£« ^^Q. aiXfl JESOil SSfg^fe a?|€4^ ^1^21 ^XIOllAi X3 ^m^M fifS ^IXfl Xi|e 

m ^^tm^o. 01 ¥ai73ai zy±z^ sat^ 3:7isi eiixii ii^gig oii^ si^as 

^-mm^. m^ mms^ cH^r s momE o\tm siae B^g^si«?pii^ ch^^ 1-5 ofoia^ 

i^lOil &S et:3iaa-©o«AI as SOil EStrfe 3101 2JE£IES, Xlgroh mm SS 

fiUFsiBs wMEiE^ my\ mm m 01^ ^nm^ mw^tm^ 5 oioiae o\tm sis 
# :?iacK oiioisgsFS! ^u#ms 3mo! ilm uikhi y{2i g^tr 37i§ :7|-xidi tisj 

2J ^Ee ic^^Clh. 

^91^ i^sfeh *i^g»ii mm, mys tisxosj ^^^s|oi ^$1 i^ojgf« oj - 100 omi 
aeaiEi ^wicK urn, oife^ :stzMm m\ ^wifoi ssti^ 2ioi i^str ^»^s^oiiAi^ ^ohig 

OIS 4^ Ol^^Sto^^, A^:?! ^oilf^ t^^HI S^AlOil E^XfOllXI SSEI^ ^01 ti^iJSje^CK 

oie ^^t[y\ mm. ^'n^ sei^si^s cHSf 0.1 - 50 oKDiaseiEi, m\ ^10-50 DroiHssiEisi 
mm 1.5 - 2.0 m moi^mty 4= sioio^ t^a. «iiri^ ^5 s^i&ii EHt8Ai^ s3 seoi e^»- 

Saft^DI S*|2| X3 XfXHj&llAI ^JjX^Ph 3!S 3t|;il&fEI010tt>K:f. oiioigmsis ^ 

21 vox 01^^01 Aj^T^^oiiTii oiMyy^um m. 
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6h?9(i2)e, Moissag 'Mm ss2^o^ee^ si^iesii^ s*i(30)(hi S2«pi *lt^M«HAl:i 

7|(HI SSTB SPISHI^ SSI(3b)(HI g3«^7l 2!a(50)g mH^Q. S*l(10)£ SHHAIiei 

(20), S^ISa'tl S*l(30), a 2!a(50)3U «|OiaS(60)l mttt 4 SiCh. 

gHHAi:igi(20)s mms.mtm ^nm s.mm gaifoiifg a^isiai-isi s*i(30)s sstJD. shhai 

a%h fel:(34)(£3a 3;^= 3^0SS, feMHAliS (20)01 SsjaS Q^^HI tt?i(34)S t*IIH*h= 

?^gg S{2S£:u ae»is!oe irS(«)oi :3zm s«s tutcK 

gHHAIii;S(20);§ jqeaj© fe^il «£Hg asSPI »ge7l(22)S Stftia. 55|Sg?l(22)= 

I ms^TTu. otDisethS! custsi ^fxie 3:11 *m ^si ^ sick EHSiSTii m^si itoi 

SWIAISI S^§«0| sit afflIM »l2l*Wfe eflffle 2101 g^JSie! OISMAI iSSSQ. 

01 2jn a s:'itHi mi sgsjoo. fe^^i e7i(22)& g^iwi m&a ajaisj a^si-?! *i 

tt e»«S ^01SI-E«} SSEIB 4 SiO. 2901 ?i7i& S7|2| Xjes asilft^si KSOIOIOI: 6^ 




_. ., _ . _ m)t _ 

7\ SWl eilHAl>tB(20)(HI £5SS. MDCT SSfetHS SWSP. S MS*. 87l(22)2f gl«A|>sa(20) 

.M0I2I as Sit aasHs 2!jfli2i e^i^ s§2f «7ijK2)chiai2i ea^fi spqtcK sstr 

Mmw^ S7T(22)e goifrw gaiAii 4 si= srs »^*ioiQ. tisfa «a« aas □ 

g:? agniioii °in ^m7[ mati -^mm 4= siq. 

CHif ?0)7t OI^OIS IIH, ^^^'l ei)HAIifil(20)S «S^g7l(22)£^1 a!lE«2| ipOISFl alEiJAIPIIl 

^01 >«lfAI:iB(24)S S?2!S=| 1998a 1^ 23ilAfS SSIS STSH) gSOl "£^271 DI0I3S® 
^RSa OR WHSS »l220,310fi:(HI 7HAIS g2Lg £4.^ShAIB. OIWI *fga7;i gfe012K 

i(Hi •i&^sile Msil 5fs efgej Mexig ^aichs Phsiti^ Lmm siSAiaio. 

S siD. fe-^i il(98)s «^^sie^E^ g«a tHS(io2)g 7mi°^m sfSSQ. bis(io2)i 7[ 

SBiSf^D(l08)(HI CH*I UlS >:=S(106)OI 7^SrEIOI, 6t5S(108)m Sia^£S ?f2}t+P. StH 

«J^S(iro)oi miks oisi^oii ma, aixy^ aHi(ii2)Si!iEi 6h?S(i08)£i t^^s. zmim a s 
? jii3aM(ii6)S «»i 7fSfaa. uisdtos abHe^^s(108)Ol &a«i v^ojb laiDro ^kibd. 

IS ^^*^^s( 108)01 srssi few?aAi me(io2)oi ««»i5iaa uii. SBtth^9(»08)Hj mm 

tlalte J^l^S:' (96)l^Erb1fe(12^^^ mUl fliaa!S(122)® g«B "-^Itlie aB|(112)£ 2!g*}6. 

M fflt^^ 4a 2i7l( 130)2) SUtSfi9(10B)2J DISS X1lti©K)l, SSm2l ai5j(^0llf)g 

HIOl&O, ^'-Pl SAI^(124)= Lh5!« a£ 7\Ei Sjg^h 2Si5:(12B)B Saa^lT 4= aCK iiS 
O06r%)2l i-slbli SJS^Se^ WIOiSQ. niig(110)2h »I3^S(116, 122)^ Em*2J 2!t«S 

0\ZW f s4 %3 «t& t^TTU ttiaffilDIOt SIP. ?llSrAI>:ll(24)£| MSB aS 

d ^ItflnsjoioiOt «.CK "-Hfliai 2««H1 24= 7(lSfAI:i:B(24)LHS| 45M6|Sj s«si|Oil gfa&^ 4^ 

imomra sWaroiJaiaer^^^^ t'^v 4= sTfe ciai°j a a^ig 7mot ^a. &7\ 7iisfAi:^(24) 
S:t[7m Aiea= urn ifoi xiioisi£(60)qii 21*11 sfgsQ. 

?tisrAi:iS'(24)°j jtae^ &'2:?iaoi ^ silk s-7i ?iiifAiie!(24)s ^^^s 7as7iz»« nm^ 

^71 7tlSfAI>^(24)2f X«DISI£(60)= ¥01 9FgM7|gl JI^S^E^ 'gs^tKIl. 3*1(10)^ 7\MS ¥01 

aoi^ii^TOWs aAi«f4 ¥01 p^eaioiM atma. eiiHAi>;B(20)i^«i ?iisrAiiB(24)is 
Isa Al^^olu zf^^s "JiMsi mm «s«h7i aDias(60)2i eeito. 

^7\^ni4 1,^*1(20)= ashsi mo\ E^^^m mm\ oiioisiag snail a7is|0£ §3^1 
S Dg2j siin7i oiiti »ss j^Ai5a?ii ttcK i^7i^n^ sm(30 )£ asai2i «»t> ais5^§big m 
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Op - ocQ'* 

?l^tl Umii S^Oil Sl^S DmQl> fiS:?!'^?^ S^g HISS 

^91 ^&H|7h lOfOIHSElEiS ^XIS 4= SiD. tOEfAl, M^dfcrSJ SCH 8Sbl 

Anx^E| ssai s^isqa ^«hi t\si^s\ mim^ astcK 

^eWISh QljOiSgEj SZ>^^S(MMD: mass medicrn d^atnetBr)^^2J 3iSS|o| ^^7^)7^ a^^^ 3J0ILK ^ 
^^5jog^ ^XfSI eCK^f 50ia# Q\tm ^Sl $^^C^°3(lfc«E 01 AE«Di^ D^rirEUIOlT^K^^^ 

5)s asi 2600 axf37i ^irffliEg A^^^^ol tm), ^gai^ lof 

DlBSeiEi D\tm £101, 0.5afOI3S£|E1 OI^P^ iPI ^LK OIBi^ B?l gSM ^Xl^ AfS 

mrn^ 2^ ^€^1. teiuHS ax^sj ses ajxii?^ oiiL^sh m^m 

^:Jti(io)^ ^M%' ^ t^^'^^B 3Lm\^ mmm mm ^ ^q. M^^oiiAisi 

(36)IIK S^OiS ShU£J g^ ^^2!<5^(3B)^ S^^^CK ii:M(32')H lfl|0|::!^e(40)2h IHl 

01^(40)S^E1 t\^'9:^ rii?lM(42)e SmiC^. ^'71 h:#(32*)S ^bf^og 

E3A0il £A|£| b^2J ^Oh ^2^B^(44)^ ^9\m^2)m\ 2.^^m ^^^O. {^^^S.^, ^'71 ±9\E, 

4^ 23^7:^S ^^i! OI^^^^Sl »l 130.8?32:l>fl mtl Alii£! ^OL ixi@(32)e XIU 01 

gAl^lE^;^ DllDiS## ^OlBiePI ^I^H ^^7;iAi:?K37P^ IHiS&Q. ^gXIAI7l(37)& 
{42)5^ ^S^tOITiLf ££~ 012^ ^eiEIOi 4^ SiCK 

E-ll^ei ^^g TCIT^ISF^ M^:4:(34)^ 3Lm. ^ SI B2:g Af®^ 4^ KCh 

(34)^ :?i?ii7^soiu ^Eii^oii ejtn .ine(32'm mm ^^m ^ 2iD. 6^71 h:S(32')^ ^MB 

kii(32*)0fl 3liOSS ^o.-j.(34)oj ot^^ jii^^qi ^^^^ xlSXIIU Oieit)- XilXil£] M^Oli tO^ 

D. .^^fcJi(4. 2^(HiAi mu\ 5onfoi3gEiEii3i-xi)M fi;?«f^ ^tisxii^ ^^^(34)e las tKil. 

^91 e^4:(34;7^ A^§^ [«. 491 Si?^(34)^ ^^:4:(34)^^Sj 4^&5r§2K m^^(}2)2\ 
(34) AfOl^i ^i&irSB ^'±M9\S:m mi£IOlO|: ttQ. ^i?:4::(51)2j ^2|$rJ^^2| $J^UH^# 
mmi (34)71- BfirsidO. 

gat.^ 17-^^4:: biP(32*)0i| SiDiAL g^4:(34)^ WIOI >i(4G)Si^iEl 23^*5^1^ StSfL^ aAll£K46)Oia 

4^71 2Aii£^(46m a^5M(£Ais^g)e Mi? ^mm mm ^s^iq. c^EFA-i, :?^iiFAi:>. 
B(24)oi sfs a s»s UH 7<sj 'h^ti' i a £s ««oi wisaDSi. b:S(32')s 

(40)21 2}hi5\o\ m\^c[, 0121^ ^wei m^m xiu ^^^^^^.s s^^i^ iHioi:i:S(40)si 

^^(Hl SJ$K a(48)2J ^?3;J;HHI£h lj(4B)g^^£j ^ssr^^ g^^zAl^lSg, g.(48)OI nm^^m Sfg 
(34)£J 4^0lt^ ^EHSI- 3J14^CH! ii:ji(32 •)g ^ShAI© ^ SiCh 

tiim mm um^ia, imM, ^7\^x\m ^^:x:r(30)^ ^^^^ 

^ CH§.'?Li ^^1^ «?B|tKOI^ ^Mgj^ imt}Z\. OTS OI^SK gtitlOl,. 

(34)2h ^^23^(38) Mom m^\m. 27111 e3SAi?i7iu as a7i^jw s*i(^)2i eja^ s 

:4iA|^D. 

(38)^ 61(48)21 S^QllAi AIS gTISIS OREIB fe»^AIlHt^^S HHtfeCK S« a^{38)£| 3t!^2^ ^l^J 
S M?:i:(34)21 ^^l^lOil ttfEf ^^FSQ. £A!S *IXI(HIA1 87H£| ^gl^Sa^g tV-M^ifc: h:^(32') 

7l&a^(36)g aXOil £Aia Bh2^ aOI ^^aa^Si i&h^KHI UlWam. 7iS3^(36)S ^dl 
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2)^(36)^ H38QII ^^/cfl^l £Al^l Bm ^01 g^SICI^Si AmiOil miSQ. 

:?152!^(36)^ ilB^(48)2| D^ilh SUM AFOIHJ S^^S ^Xi£i;^IB. Oi^S 2!St^ S:^ 
7h g la^ 2iQ. Q^2j :?H@5|oi :7i$S^(36)OI Ohbl S^IL^ SI 7I§2!^^ A^tm 2^ 

mm ^ siP. ubiu, s*^^^ aoi o\ue\ q^2\ 7i$2!^(36)# AF@e^:i2 oiati 7\ 

M^^^ *2!^2h «5!iM01 ^OiE ma BSi^S^Ei 2171^X6^ M^l a^6|-CK IV-M^^r irM 
^ 0^LID1; @^7h A1S Vli^ 4^ SATii ^HS(48)S(HIA| ^^71^ ^S3|S2J SSfSAI y>^AIWtr ^ 

m ±^m}o, ^'Si^ ^m^^ ^§0^^^ ^^^^^ ^ ^\ms.pm 

^ ^^t\ sHiK ^mu ^^M^\^ 7IB ae xii^g aj^^fe? s^h 4^ siQ. 

HH§ ^Ult^ 17-^^4: kM(32')^ Sr7te^|Dl|A| ^Xff 20 0^0!3SEIE^ 0|4^H| 

bl^g OilDig^ifAlB ^ Si£D|, GlEm fflbH^ Sl^rM^S^ D^::::::E1AfO|?cl(g^^^£)S S 

1 2600 mi i^Saa 4^7I h:M(32')^ S:®7hfe*l £i;^B7|£i CHlOi^l 

§ ^SS{7-1D DfOiaSSEi/secJOilAI EhOlEt^ ftSSS M?»Aia 4^ SiQ. SSgOilAI^ 
S^S MSB^MAi SOItf ^SOI S-irS 4^ SiCK 

17-e^4: ii:!i(32*)s ^^s^og jj|Q|£i §7I*:MS2^ D^^i^ITlii^S gUHAI >i^a|lAi ai>:M&CK 

U Mei^^:j^l4re Wll(80aHi&#, 20%gSiCHl'i?li EEUm 300)^ "^tHE 2J:ii:Mi?B^ Ohi:EUfO|7a(e^^^ 
5)S SXB7i ^^7ie m 4.9Diag MMDSI a»H2IM3£f. is DmiBfEia/ag:^ 

:^l§l(H}Ai DDOlSgtf^^Q. 10 QmBgaEI/secOijAi 3»?QBSei MMC© gjCK 7 DIO! 

3£EIEVsec(HlA|. -^91 MMD^ 30131^ ?/ehOI01, ElXI-Sj 80X01^^^ 50!3^ 0|S^£| . 

^'^m ^ Sis ^lU^^(wlcklong loss)S S-*I2| A^gXH)ii>li 

(submersion)7h^fe^EIDl. ^^01 S7;i^Q. SSS^^Ofl oJ^^ ^jog oj 

7l2!CK15dyne/cin 0\m). ^mm MQ\my\ mL ©^1^(34)21 2IS01Lf 7IEf UE E^f^SJ Jt^EJt^CHI 

bixi7^ iri^^ 4= SICK xi>ie^(Zisiiian)iHi sj*s ssofluxi ?mm s 

^, 15dyne/cra 0|5h2J SSDilUXIg 31101 {^^m ^ SiD. E-flSe(e^ 18dyne/cin) MQ ^ 

^ SSOilUXIl SgOl OlSm gEOi} -mtm OtTISQ. 17-^^4. kM(3 

2')2| ^1^7^X3 01ILi7;:j7^ 3g£:S El^^ UB, ^^71 ii:ig(32\)g ^^(46)£i IHjOI>i(40)0il 

38. 40)S 303 SE^ 316 :^m^ aSBD. iS^S ^X^IM V^V ^ Slfe LHi^^^^jtt S«2J 4 

g2?7is smeixi s<a*i slbms. Msm 4^ sick aise, se^ 7ib che sii^ti 

l^im^ h:M(32)^ ^^:ii(34)e BMLI^ Uli XUm mm 7^71 ^tfl I22!SrCHl 2}^t>CK E^M± 
^(50)s SI4r^»e| DBS ia*L^ M^e^ ^^m7| mH, 2!7I^Xflii^ §:tj(30)M ^r^AIS 

? Sib 2!SrM ^ISfe*- 4: SIQ. DH^ fe^^ g^IHlOiCHlAI 2600'-6000V ^*)S:j Si^ OI^O fe^ 
Sti^^tEIS mm ^mt\^ LiEfy:X!Sr, OlElti-^^IM ^Oiy 2!^£ (10)21 3712^ Aj^SS 

2371^X11^ fe^ kl(32')2i ^EHOil CO£h ^^tb^ 4^ SiQ. Ofl^ MOi, M^±{3m ^Wi S7Ftfail E& 

^eh^iog s-fct?2j astoi «7^e!i:h 7h§- ^»Btf ^^m^ ^ch^ ^^^^j 2l^(38)^^ ^msj m^^^ 

(34))2J ii:g(32)S 8!&S|os Sf .2,600V2| m^^Z'M ttCK ^^71 S^»(10)Dil Xmm^ k# 

\mh^ ^n^xi^ ^^icHiAis sg^^7l7f oiexiB, m^^m T^mB iisfsi asr(2,5oo-2o.ooov2i g 

Ahg^ 4: SiD. 

?2Si^{50)^ II2!2r at«E1S2j USST S=515h7|S^ ^Sr7l 7IE^ ^£J^bHE1M 

*fQ. ^^71 .2!ai?iM Stta lWE1EI(54)Dil aSSD. ^«3S|0£, 4,91 |fliEi£|(54)^ 7Si&S7l(22)2^ SI 
fe^EIHg. ^qe«!J21 HHE!EI(54)^ gAIM Jil^ae 4^= SiQ. 

UHEiEIS EllBHE1E|7h blll,^^tLHHK 3 OI^S X-llSjdj^^ ai?S£^2K S7(^^2| 4:Sil^, H ^7I&S a 
ttflSOIQ. UHEiEl Dl!^ lOi Wl^a aXlSf *ag Uag^% 4^4ii« UHHEKMS 
lOi NiCftd HHEISOJE AUg 4^ SICK USST aS^(50)S OlS ^^U\. S?^^^ 5XIEI 

^ DCa2K3l3> CH^ ^e^^ LIITiEIM DCa^^OICh. aSJ^(50)S #^Sjo^ 13XISe!M2] 7|^Sq 

m 7^AI01, OIM^ 5EAIEI^ ^ UlTiEIM SEOIQ. 01l2fe^ 4== SiS i^e,^a^2J \^?|S 7ISSBS 

Oil im A^^^a^ im lEDOVOCOlCK 2|Z|2J OlSgetS S^^f^ 7^01, ^q^?|2| 2i:LH0fi 

^ SlSlQl, 2f 100OH3l3S^^SilOj2i 



gAlDi! 4^ SICh. aSi^(50)^ m^m^ SES #q)01 XIE9H^ B^^EITiU ££ 
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5tt awEisi asren^e aefsias 3-6kvs Mmia. mm5?m aasf shieichi a«» 4 s;^ 

(32-)2| 2SfSg l.02^M 01^, ^S8CTSS 0.5S*e 0I6!« a?»CT S^feD. 

e sttidwoii acMAi, ig(32 )oii CHt^ sfgas^sj 371011 cHti- ^m BkvoiD. m9m 
£j 371^ 7>fett» 3101 msn, uasr &ei aeiEiai aeiajg.' sich aasse 2.0- x 

0,7 xOJB (50 8i»i«x)7.8n.ffixl5.24iMn)OIIl, USSf g^abHEIS) SICH SSfS ef 3Oa(lSi)0IQ. 
2!S!^(50)fe ^1*23 011«4AI ££S Om S^hei SA^t^ 2S1 A(§8I0) OISI^! 3 

ss i«ej MSj(Hi nsgf e£^^le2| EhoiEtH »ig«h= asj? eg 

(50)S^Ei SiSas 2JDI0)S EN6CI60I * UL26017I521 fi;?AI4»0il i?g«PI SBSI SaSD. 

^71 &fl(10)S ttHHAIii:gi(20)]U 3gS X11CHSIS(60)2h, S7ISfl!^ §*l(30)2h, i5SAI:i;B(50)g 2 
t!«CK 3aA|i:ie!(50)& fllOiaS(60)2J SiJIlS ««aQ. ESDa7fg fcE|AI:i:H(PLp)2h &f 

Bisj 2^sis(ra)= s*i(fo)£i ag 7ifeg mtm. oiHit? ?«ifiDi!?i, srgir*!, aasj 
»ioi^, ge^73§-^, feifH XA17I, A^g7^ aq*?, ?otgf ?ii<y^ a saaessi goi mi^u. s 

st$|S(60)S ifcEMSUCH S50IS 7teg »IDIS 4= SiXiy. SW(10)= iSMSllOl© 5atH fli 
0)as(e))Ofl 21*11 fi:2|a!«S ?£rSBQ. 

fe9l X110l£IS(60)^ MOISgaa ?!!Xfle) S§g 7HAl«^b Stma. 6.^71 Sj^gS*l= WIOI 

Si ~ —.^.^ — = 

7|E^ _ „ 

45g2srg7l(64)g Stm 4=E gtD. 

iieffs 12)21 ai?M mia oi2f g7iei s«s JEftJ€»a. oiaist sr€7i(62. 64)= sqoi 

01 2iS AJgXHHI 21*1 SOI«f7fl STSSO. 

UIS(62)pB 2|«H, »IOISIS(a))S IISS^ «2!^(50)2J, dSCfS ElOIOI a X^S^IS^!^g SfgAia 
S U«e(^Hj>is gei&'EH 5AI7I2I iS(fi?.WtHI 2J*B K ^ 2iD. i501tHE(64)S 

1110)^(24) as eHHX1ICH^(22)§ SfgAlgiQ. [CeAl , S*l nO)2J i>g Sfgg Aig»ca= AfgWl 
AH})S^e"27CT Eieil I'fiS tCK a ^□IUI&(62, 64)^ mm ^OlSf® 

sao. 

Ai:flis eies^oii 2jte 'fe^ai s^Ei -■m's. oioixiot. □ seizes ^hi2i ^M '^eh wi 2jtii 

21 Wl0i"ia lam. OlEltr mimMMTm^ ^Sii^mt SXIEIDI. BHE-|EI(54)Si?E12| >3«| 

21 gS SI4:t+01 acK 

°9uf)2i £i^tMiAr^Ai7rly femib Wisoi acK oi ^fHoiiAi. jQsIf §2^(50) a taas b 

(64) fsi«A12| S,%Oil [£E^ ^Al A|S}^ ^ SIS X^fllS^!!^E OISm 5193 ^EH(68)MAJ S a 
CK fe"-?! r»QS EKJICHS ¥01tHS(64)OI *iaa feW68)(HI Ifiia # Mg gOI Sf 12SSS^ SSt^ 

S*|(35)M SSa OWg sUMg S*l(10)Si;ia *g»PI S*I(10)7J 25 m(BB)S. m 

SMflO)7l 5SI9a4'EH(6e)|0Jlg 101, g/2£ B)e(62)S 7ism « ef 12iLHlgg2^ ^OtME(64)21 
fei^0i^^a(60)g S7IeH(70)S oiSElJil tfb. ^tHB)S(64)2) SSWXI?7I5 illi2| 

(10)= oiaMi i?w Aioig2) ae ^^m &=d. A10121 *is 

a iie2j ^0121 xiAig w§«h7)u gwstse wiaacK 

SS'=^EH(70)(HIA1, 711S )5||01Ali8(24)S SfJig liig(32)(HI MHHSPI Sf 2i gE)- StSaCh OlM 
^ChJaI sM5W72)l gOiaa. SBmmmM. S«(10)fe QAI 4ig 7IDa * icg.(32)lH2| 

uSxi 3fflfglis^H(74)g go^7^7l aoi o«oieg» AiacHS^a sb ^SA17^ xfl^iDa. ^ 

SB »ioiAi^g(60)oi agfe^ai(74)tHi goi7ra, I!^£.^s3i^(50)7^ sxiaQ. §«(io)7ha7i 
sai^ 5,'*i(30)s^Ei blA^ga snaiu sNs^iiJiig hi^7i *i*h sshAioigg 3Ea«ni saira. oism 
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AlOIMOl SI§fe^EH(V4)0l|A| Sfgg ^£ SIQ. ?:-|IOIAIi:S(60)g ^^g?^SE^7^ 20^011 E&i! Wm\ 
fe^t.mh2l-&0L »I01SIS(BO)^ i501UH5(B4)21 S^§01l gBShOI PLDgejM 2J«|1 ?ll?fAliy (24)011 3 

gEioi oig mmtya. &7i aioisieceom ^oissas 73S«ct 9l^L^ mseis atraHj, oi£m sa 

eEi:?gi! ?II©AI>^01I aOIAl, PLDS ^SAIOlgOllA) flS 2iej SSAWie S2^ SEm SSAISLK 
i?01 JflSjg 7|OI3a2K OlEm aEHOII 2i?m 5!£rM 2J6II SSSQ. ^ fii^ S£2| CI 

»eiOIIAl£ 2^: il^tm. WIS SOI ef 20«(S eXIBD, SfS?l QWiaSSHOII aWAl. PLKBeitS e 
£1 SrSttMOl ?}7m S:£:S(Pulse train)S «jS£H:>. S^f^SLH^I ElOISIS ISOi 5tt)t> 

sasr as^(50)£ pld(60)(hi aisi Mm\= i^isoii °i$ii s^gaa. nasr ee?2i 3 

euHsic se^^a s^SA^olss, naa «s^(50)£ ef izsga stgsD. ois ^oit«EC64)oi 
3;floige(60)s wis soi led e.ci?iioiEii §*iej 4^ehs *ai«pi 9itf eiDJUOiEis mm 

O. SPIOll LEDSl Z'-m fiAIWI a MHSOll CH8I1 Aie«PlS tJ;Q. SSgf ^Sjl ir«8|-7l *|*|, eiCI 

?fioiEULED y[ OM ^M2.s. xiiss eici^aoiEis st^)2J as zan a laiea :7te*fCK 

S>»2e ^lAIWlWIAl^ 27H2J LE05t.K£Aia€)g SaSKM, 3S «1U2J VEOt SqfeHBH 2!a?«OIEiOIIl, 
^ HaS- 2!ai!!(50)21 2»AI0ISe ma. «l, aCIJHOIEIfe S/:2S BIS(62)0i Sfgg (III 

bi^Tin, naa ^a^(5op^ ^^s2i szmt was sis a?ii so. leosi 2s 

(inuMln«ition)S S«|7I ?5fgoi SUIEiaSS JEAIIO. 

SSd^Si La= S«(»0)Oii OISJ- 37W2I 2^g^a A. SLIM d|«m(unit empty)g 

2f SAJtO 012ie OnS SOI ^»e| JMJI, as iEA17^ LEDS A^g•8^^ ifS 

1 4= StO. ^^71 iSSSJ ^4!|g S*I(10PI fi:S^EH(70)0ll 2!EJ1 IIll lAiaOl, 4iSE^ A1<^E!D. 

&^7i ^irsi ^4!is AbgxuMmi e^x^!7^ suHtixa A»sxf= swsj ^*soi OAig gon 6® aoi *ioioi: 
fcfcfe 2as SI18H2 sn. ^4^21 -eais jgira sapf ^easisg sAisi-ai, 2* 4±z» 

TIKSD. A|-gXKHI?ll '-AM^i aaROj S4=S 9ISI1 SA|^^ge.K friEtM O110ieg°l 7a?3S 

«sSAi5iias (Hioieesta ajaig seitf 3t a-e Aiz>ge!- s:ss 8xi*iiot if as susui siq. 

ms: aciJfloiEis 0^5^ i^omoi gwi! $ sf^uio)?! ^giwis soi, i?o)uie(64)« 7^^^s^H 
s^iEiSJS iin^ aaiu bi^iso. AfsxioiiTii s^kzzpi yioi si£u m4=^?;i7i- ea^f 

Clfe ai SUtW. ^#EH£ ^01 ?ISE1£^2| <MSIHI °l«ll XIIDiaQ. l?Ot?fSS& PLD(60) S 

s [f, W i^oiAroisHi s.®wi ofsi S7^£lc^. ^01?^sM7^ <g§Ei tt?s«iM sesias 
mi- s«(iom ss LEDLi^ieaiois ciisaioi«iHs«i e7i(22pi^ uioi sjoi a oife^ sfgg 4^ 

»ioias(BO)£ ^oisa a/£E& ^^oi lh^^s ymv ^ sjc wiaeis s^tK «-7i «ioi£is(BO)s 
WIS SOI 3 Duaeioii «ga ^oisas 3s^Ai>ie(24)(Hi s^ses-w nm\^^m)m saaoi », 

3 ItI ?lllfAI:tl!(24)S TO LHe^gag 3 MaHlOll 7?imm mi K-||OlSe(60)CHI RAICHS 
Q. 

^71 s*i(io)fe e^s sigt!- s:soi s-atistexisi oi^s issfe ssiSAig smta. 

R.0(60fe Iiaa i3ai^(50) a' ?llSfAliS(24)tHl ilftS 3^SH1, OKHI 2ISH efXIl ¥0t7h S9£i 
D. 

?fS:tl SAIWIWIAl, 5f«(10)= AISAKHI 2|S1| OflOISgSJ SS© SI^JSISPI *|SI ^016(64) SQc 

0^^ tSa^ 4*rs i^ii (48)ie o\m°^»i sum 01^01x12, 3 sah suH7^ ^his(64)2i 
stgwi situ mm ii^t\ M^'^a. wioisbsi «ss a«»2| SSM Jgi Sga™, a^xct 

li^s asSnir W 5:s QciMoia^on ois aAisi7i mi «ioitie(60)2f Sfiw 2 

^. i?0!UI5(64)2f ITS ^^S^fg^pf S:SJ«Ai2l SfW fll«g 4=a SiD. 

a» a= A^ss awi7i *i*8, sioias(60)oii= 9l0lIlia2^ BS^^EUSAisfewL i 
SIsSr ooLiisl SOI mm 4^ aa. «^7i s«(io)= s7i8Jai^ sn(3om wiHiasa m,m 

XllOI£IS(60)^ SRilSI mm gSei Al^fOlU AI^^^^^2:S 59l§!«IS SHHAI:d:a(20)2l- es^*!^ ElOIDI 
S safiiCK ^71 EHDIDI^ ^017IZmi StSSaSS AfgXKWTll Pi:SaiOIU SreSS 3I2Sl^ dS: 
g fllStUO-. 

6^71 Sh:?S(12)g LH^gOl *£X)t, -MI*IO| SOIftHl, blESSOlO), •iSJtmsiOlI) (HIOieSaB 8l|«0« 

24-10 



24-10 



^2001-0099950 

^sehfe 2«3i jsi'&ti »ie ^, eEioaa?!! ££= ga=si!a«2s sissq, as msti urs. m§'& 
^ 9s:\. &y\ Ms= s^9^lHlA^ aiaesj S44?aoiofl ase lisoiu 4siii4ist 

386 »£IBI 4^ StQ. 

£E= 7lE^ szkhi soimJii »s« 4= aa. 

sf?s(i2)g AhSTii-Ph om soiftw tth7;i»ra §*i*i(Hi si^S.^^^iP'^J'^^^isl t^.U 
si?s(i2) 2 m9:iini>:(i6)e stiSi^ s)ti(io)^ acHfc^Hj oiioiei a^gse AmTtnn oimmm 

M(32 )^ 76 LHXI 93XSJ Ol^fegg i^«S^2^HDI. SaOli&filS 83X0IQ, 

g(32')S 4i2!Sha^og g^siO), AISXKHW S@*P1 9l*HA1fe 45nilA| 90" HJ 2^£E.S 4l^t!0K^t.^ 

^^miAi ^stf sgnHsi ifflsfe stfoi siSOK^tfl tr^wi 21*11 ^wi n<^^ •ifsai' □ a- 

Sis ^2rA«l#cife 1,^) fil^^ mtl W^iH34) 5«(HIA1 SgOU yRg fe«mHS« «! 
Oil CHt^ ftfgHJ g:'uiaQ. 

Df^iEli t^&^SI SEjog oj^f jyi^tf D|.Oi^n|;i OlEltr Dt-^^Elii:! g 

aein gq»(i4)g sjsii oisAis'isa £sg 2?= aiJis 7mott*a. 
iii □ e&'oii £^^^^ a& ixiwi site s^ihiaiu ^^lonAiHi 

XHej 3 e.>S«m as fi4:tHl tttEf Dfl§ 101 30^^21 t\Smm XMEtiQ. miB SUl(lO)^ 

4oiifore^ ^g»eg l?□l?^SE^g sse stch. 

XBAFS :SUS(10)^ 7airg:7|(22)2K «HEiEK54)lHM flSWIg i?IOil SStKlf. fe^^l *t^9(12)= SJOl 
S27§l fe^isr^Wl S^hHS, ^^1,471(22)1 X«#Stf7iU BHE1EI(54)1 Smtu) m mt 

g 4= 2^[:^. hheiei(54)^ aa esiti ©se e7i{22)£i atjfe' 4=£ sja. 

ih*l7l *I«H ^71 S7l^»l|i) S*I(30)B a7|S!2:S STgAl^lfe B?llg SttO. S7\^^ 
AfgXI-21 S:sg SfiJWI 2J*| AISfSD. 

4,'-7l iX<£^ ;9SS7U22)S^E1 '57ISfll^ SXI(30)(H1 ^UHS Sll*)l£| Sa5+ gfg ?llS«t= B?12K Al^ 

igej ld afjoW °l)(i4)LHM %7i »W87i(2) a B7ieM6i ,s*i(30)s eaw= btii 

g ^7e 5tJ«fcl; 4^71 «^$S(12)S OllOiSgg A«»2J ej£S m*^?4= ST»04)g S|rtCK 
ItMB eSSI ft^S S*I(30)(H1 2J*« MfflSg aJWM iWMi! a7l23«ie 51= 9 

Tjg isrJhS atifcCK 

S:?^^is§Ei°i g&^aoi s eswi chsm ss2h <:§oi 7f«is 4= 2i«e a^iwioi: tua. 



A«»2i t.m m mnn 4 a7i2j se^se atu^ioi, «h?as ai^wsj am wioisgg 

«W »^g =?ti\sm, MOISg SUHSMOfl aoiAi. 
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XlimWI SiOiAl, AI^SS UHEIEISiL USST SbHEl^ iStrth^ ^S2;S $i 

IL^g OilOiSM WH^":^. 

£s mm oiioisig mm\. 

8 

^71 SbH ^fcHW^SHK 

^71 mm sre7i kneoi 7^s^^^lo^ ^bHiHHj ^hxam 7^2.^^ on 'isw^i-^^oii mn ty^^ 
m mmn\: &^7i ^tnsi^g ^^y\ weoi mm m. mm^m\ im ^^tp^m %t\tmi 
01^^ ^bH s^i mm 2}m\s^M mm ^^tm^ istn ^ 
omm Mt!t\^ 3sg7^^t^ gxi^oii hj^h 73jOi&4^ 2!^ ^s^e §te mm mo\s, 

Mmm S^DIAI, ^»-7l 71llfAI:i:l!^ Bm^2| SijlHl^ ):il®o^71 ^71 ^Bi SI ^^OilAI Sua 

Mm.m ^o\M. ^'y\ 7i\u^y\^ ^s^:^ §fe mm mo\^m mmn. 

efsf ^XI^lF^hh^HJ ^fs dBi^, CHS SSi^e m^ 5tJ*h= SBOilAI 



12 

xm^ofl sioiAi, ^^71 y^u^y\^ mym iH^oii ^ma ^ijq^ 4^ ai^ 21^ 

13 

xmtioii sioiAi, gaHAl^il]il^ ^yi^n^ mm aa^ Ai^^HOfl S3a& xaoifiisg i;?7e sijsf^ 2 
# ^s^s m& wins Diioisi «aHS«i. 

14 

X■^jl^l,^OIl SiOiAI. 4^71 XllOiSlS^ S/aS §ei eiCmiOlEISh 7fjS^aE2K 21^ XfOH 21$! Al- 
^W^7I ^lej- SBWM sjOiE Smsi ^S^g Sft^&fe 21^ «s 
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flI13«WI 2iOi/d, ^^71 XflOiSIS^ MOiSS ^^IffllHj :>U\t[^ 2fg§*|i 2ie «S2:S 

IB 

«n« OilOISS 0tlH3^. 
17 

g:?^ IB 

^aiTyoii sioiAi 4^71 i«Ai^ sfflffl 2!^^wm. spiois aspifif, s^i^^s ae^i^ s 

19 

DilOtSS MUH^":^!. 
CHIOIS^ MHHS*I. 

M\%m ?io\M. i^y\^n^ s^oih bxxp\ soias 21 ^goiu oimq ^s^g 

^'Sim ^Atm fehis oiioiSMsi ^ 4= a& mm2.^ «^2^© oiioisg mhhs^^i, 

W11^^(HI SiOIAI, ^^71 o^^g^ t>^a Cfe m& IMlOISg ^BHS:^. 

acHAi, 6^7! sf^sej m=?t: onoisgg A^s7:l2J a^s 73^^Ai?i^cii ^mm mm oi§ 

AhSS^ ^011 E^AIS 4^ 371© ^[^m^ 

mw m^mmy\ ^y\^M^ imm^ s^^ ai^s^k 

^mm. &^7i 7iii^Ai:6!gi^ xiioitisai^ 2!g ^asis tfh^ oiiois^ mmhs^. 

3^29 

fll28tK>l) ^0\M. XilOltlSfif ?lll^AI:t^^ ^OIPI^Em :^OS*t£« ti^t\^ ^« 
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30 

S W 31 

xnmm ^oiM, u±mmm xAia sa^ mm ^i3{^m m^\^ aeon 

8W33 

xii^es^Di! sioiAi, xiioitis^ J^a7itKDi £iass MsxfoiiTfl sIls^E« w\mm ^•stm 

xii33g^M aoiAi, -fe^Pi OB ^oi:7it^oi &i2i© nil Al^^§ M.Mt\^ Q^mmom sag 
stmi-^ SBOiiAi mm^ 2i# ^ii£s 5^ oiioism i!?«HS?d. 

MZ3^m sioiAi. m\^n^ s*i^ .Ai^A^2j eniifs ^»v^-ii2i g«He spi ^le^oi mm ^^ym 

^^921 «W30I :?dl£! SIS BOOIiliei!}, 
^71 liilOl^bFS] e^i^SSJ im BH©2:S «H?:!S 

fill 01:6 E^HSi^EI t^}-l^£.S SS^El^ :65HM£L 

AhOlWlAI m^DilAi ?5i>^£lfe 71^^^^ ^ 

2^2^21 e^rirs i«oi:i:BDii. s^s® wioicit tmh^ iie^M stmi- 

£g Ste WHFg OilDISg SHIIS*! . 

^11391*011 aOlAI, U7\ L\^S\ ^^±S\ S^OIE mUS\ ^B^^ SLWl £1^ 2i# ^9£S *^E^§ 
DDO|£€ S^HH§:t|. 

«139ir0il 2i01A|> -fe^:?! Q4:Sl S|0|E $^U2J iLe^OilUAl S^^S KmEl^ 

42 

Xil39!L^(Hl SiOlAI, 4^:?1 S^I^Xil^ ^n^.^'^ g^4:2J Bil01:it:Bi^2l^ M«HAI:6g| AlOIS aS^£l^ DH 
USES ^:7^S ^a£S l^fe tMIIFS M01S« feUHS^I . 
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4^71 HllOlriiESSW SS^EICH ^SgSS ^9\ES.U 

^233^ AfOIOilAi %g|^Sa^ej ^f^OllAI >^MSi^E1 »AaH4?^S SS^£1^ Q4i:Sl PISSES 5 

2i2is:j iHioi>ieoii wioiii B^a^ 4i5jci^^# bb^s stmife ag «9 
mm Diiois^mtpi mi ir:^iaii 2!£rg ai^^sb stmioi, 

mm m^B mm nm\B 

®^ 4? 
^^48 

Tas^e^is^Ei ^y\^m^ ^n^ mbhs %^ ^nm nm\^ smi 

A^&x^2| ti*^ ^oii m7:m ^ 21^ a7i2j aEafe m^i^mM jsi^'mym isy\^n^ siy© (hi««^ 

SW49 

XIMBtKHl SiOlAJ, 491 257ISj S,«b;>1I^ A\^X\2\ SSfg SSilHI 21*fl A|5^E|^ 3l« i^USS (HI 
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ait-oe wioiestfsa oi§ g^wi **HH»fe s«2k 

95*o§ Moisgaspi ollo^sss^ &*iwi seie sisst^ ss* Alias st'*H3), 

^71 Be*2i «ii5ioii *i*is LWs2j a.'-asssaK 

»sa^2i sfiTioii 7i53^i stisjs as iggss st^ «Hiii€ oioisg 

eE^^2l 6^^(Hl 04^21 s-sa^nL 



g^S2 
53 

X1l51t^(Hl SiOtAI, Q4=2| (SfSa^lJ ^ISS^S MOISS tWICi? llH4fE|£ 26 ^USS 

Ste »-!!Hl OllOISfiSfS^, 

m3mi 9io{M, a^si a^aa^2^ ^isa^s mojss s^s tJ*! a^Ajai^ss ae 
57 

fli58«oii 2{0iAd. pisa^s sasBM W5B siis ®*i 2?SEte 2© «sse «fe m oil 
ol£e£fs^a. 

JaiBlt-KHI SiOlAI, &^7I D4:21 g?4:g S!0l£ HU^ 9IS Sij*«2J 59(HI §01 2713 

«^7^ ^0151= a?ll SfEM 7WIDi; 4^71 3LE5a*fe "-tflPf S«6^!£« ^71011 4!J«|£J iS§e?g 

59 

Hiseywi sioiAi, ^71 04=21 g^aa^s sjche «»Li= e^ifcoii hjsb sr^a oiioisg gfS4*wiAi asi^ 
s ssiie 4» a?iie 3?£ as ^sss *fe ajsai (Mlo^ss^^ 

«i5it.nM 2^o^A^, 0-4^21 e^±si ea-i?= 4iSisja'-£s HHtL^sLis as ^s^s ^xm oiioieia 
g?«r6i 
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Sl6l^^ail aoiAi, d^^sj sj?:^^ ais €:?ias orei^ 211 ^sss o^io^gg5^ 

MB\m\ SiOIAI, D4=ej ^0i£ ti\UB\ BB^^ fillf^l El^ ^Ifi 4ilS£S eijjl MOiS 

;^-{I61«.^(HI S^DiAl, Q^^^ ^i^:i:S s<0i£E *ma 21^^ ^ Xe3(HIUXlg 395lS EWEI^ 21^ 

g^^ej th^DilAi HI!DI:di2| LH^Oil 918 D4^2j fe^SS^Sb 

Mss^m siOiAi. graa^^ d^^si hb^^i ^^aii *i;3^i£i^ m^£.s. ^^n 

7:-fl6B|/0il SiOiAI. Q4=2J S^SS^S SJCHE ehLf^ M^:i:Oil 2J$li ^^^S (HIOISM gf#^(HiAi g 
X1)6BS.^0I| ^OjAl. D^^SlI ffiSa^S l«10l:62J LH^S^EI i,^AHH1L»=:SS ^i^EI^ 311 

7^7]t.m gioiAi. D^2i i^aa^^ ais §z^^2:s oreioi, Q4=2i .7i5a^g &aa^ aioisi sas 

Oil eiJXIl OilOiSlSlh^^:^. 

7:ii72§.^(Hl ^0\M. &^2}a^2f 71^3^ AI0I21 WiOlii:LH(HI ^SgS© ^7^S SftlfihS ^aS£ t\ 

xii7%.^Dii siOiAd, 7jsa^^ ^SMiioii xiisa s*b asa^ ai .^sss ei^ ajj^i oooisg 
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S^76 

^71 UilOI:ii:e£S^E1 tm2,S. SSrSLI^ ±^^2f, 

M^rfc^ iHioi:i:E^oii i.'"*?^ mQ\± 4^^tmm tisfe e&j^M st^ioi, ^^^i 
Em oiioisg euHS^i. 

M7di^m SiOlAL 4^71 eSSS^ :ir5HMLH0il MSil MEISI ^^ISi ^S^lS ^il QilOlS^m 

M7m.m\ ?XD\M. ^oiE t[Lm i.'e^gi^Ei lissm 

X1178t»01l SiOlAi, 1^^:71 E^4:HJ ss0i£ SfLfe ^IS ^^tl^ ?tJ3c-!i2:| XSOII m\ 3712 
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